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State-based chronic disease programs typically focus on
the most prevalent chronic conditions, such as cancer, dia-
betes, and cardiovascular disease, but interest in less
prevalent chronic conditions (LPCCs), such as epilepsy, is
growing. In our study, we examined the perceived roles of
state health departments in addressing LPCCs and used
this information to develop recommendations for state
health departments that are considering developing
LPCCs programs. We also compared the identified state
health department roles for LPCCs with roles related to
healthy aging, as well as to the essential elements of 
existing state-based chronic disease programs, to deter-
mine whether future LPCCs programs would have any
unique requirements.
Methods
Participants used concept-mapping techniques to gener-
ate a set of 100 statements on steps that state health
departments could take to address LPCCs. The partici-
pants sorted and rated each statement according to impor-
tance and feasibility. We used a sequence of multivariate
statistical analyses to generate a series of maps, or clus-
ters, and rating graphics. We reviewed the findings and
produced recommendations for state health departments.
We used a similar process to examine roles of state health
departments in addressing healthy aging.
Results
The participants grouped the LPCCs statements into
nine clusters, which they rated as moderately feasible and
important. The healthy aging statements were grouped
into eight clusters. Clusters for LPCCs and healthy aging
were similar. We also compared LPCCs clusters and the
essential elements of existing state-based chronic disease
programs and found that they were similar.
Conclusion
The similarities between LPCCs clusters and essential
elements of existing state-based chronic disease programs
highlight an important point. State health departments
that are considering establishing LPCCs programs should
use strategies that have already been used by other public
health agencies to develop chronic disease prevention and
control programs.
Introduction
Historically, state-based chronic disease prevention and
control programs have focused on the most prevalent
chronic conditions, such as cancer, diabetes, and cardio-
vascular disease. Because these programs have decreased
the morbidity and mortality associated with these major
conditions, health professionals in various sectors have
become more interested in addressing less prevalent
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chronic conditions (LPCCs) such as epilepsy, Parkinson’s
disease, multiple sclerosis, and amyotrophic lateral scle-
rosis (ALS). Unlike prevalent chronic conditions, such as
heart disease, that have well-established morbidity and
mortality rates in the United States (1), rates for LPCCs
are just beginning to be identified. The health ramifica-
tions of many LPCCs are as significant as they are for
more common chronic diseases; LPCCs simply do not
affect as many people. For example, in the United States,
cardiovascular disease affects more than 64 million peo-
ple (2), whereas epilepsy, Parkinson’s disease, multiple
sclerosis, and ALS combined affect fewer than 4 million
people (with epilepsy affecting approximately 2.5 million
[3], Parkinson’s disease approximately 500,000 [4], multi-
ple sclerosis 250,000 to 350,000 [5], and ALS approxi-
mately 20,000 [6]).
Although the role of state-based chronic disease preven-
tion and control programs (referred to as state health
departments) in addressing more prevalent conditions is
gaining attention, their precise roles in and responsibili-
ties for handling LPCCs are not clear. Moreover, state
health departments are relatively inexperienced in
addressing these conditions. The few health departments
with programs for LPCCs such as epilepsy were largely
established by legislative directives. Of these, several have
small financial initiatives to assist with medical services
for low-income patients, and others have used the
Behavioral Risk Factor Surveillance System to develop
state estimates of epilepsy’s prevalence (7,8). These initial
efforts lack the requisite public health assessments and
planning processes required to address emerging public
health issues effectively.
The purpose of our project was to examine the percep-
tions of people with an interest in public health and
LPCCs and determine the perceived feasibility and impor-
tance of addressing the conditions through state health
departments. We used the data collected to create recom-
mendations for state health departments on ways to
address these conditions. Given the long-term partner-
ships between the Centers for Disease Control and
Prevention (CDC) and state health departments, under-
standing the perceived roles of state health departments is
critical. We also hoped to better understand the way state
health departments perceive LPCCs relative to other
emerging but prevalent public health issues such as
healthy aging. Although LPCCs and healthy aging are
both complex issues, considered important topics among
professionals in the public health arena and other fields,
and not characterized as traditional public health issues,
aging affects more of the population than all LPCCs com-
bined. In 2002, U.S. Census Bureau estimated that 35.3
million Americans, or 12.6% percent of the population,
were aged 65 years or older (9).
In our discussion of state health departments’ and stake-
holders’ perceptions of the roles of state health depart-
ments in addressing LPCCs, we compare the roles for
LPCCs with the roles for healthy aging, hypothesizing
that the roles for both are similar. We then compare the
roles for LPCCs with the current roles of state health
departments in state-based chronic disease programs (10).
This comparison allows us to identify whether state health
departments have unique roles in addressing LPCCs 
and whether these roles require new innovations or 
more resources than are currently available to state 
health departments.
The Association of State and Territorial Chronic
Disease Program Directors — a nonprofit organization
that focuses on chronic disease prevention and control at
the state and national levels — began the LPCCs project
and the healthy aging project at about the same time,
with the LPCCs project beginning in September 2002 and
the healthy aging project beginning in August 2002. The
projects were conducted independently with support from
the CDC.
Methods
In 1986, Trochim and Linton (11) proposed a general
framework to show how conceptualization processes can
be used for program planning and evaluation. In 1989,
Trochim introduced concept mapping, a type of structured
conceptualization process that allows the user to identify
complex relationships among ideas (12). Concept-mapping
techniques were used in both of our projects. As noted by
Trochim (12), the concept-mapping method he describes
differs from other approaches because it is designed for
group use. Participants use focus statements to identify
the key elements of a program and represent the relation-
ship of each element to another in the form of an aggregate
map (13). Concept mapping has been used for various
facets of numerous public health projects, such as setting
objectives for use of a tobacco settlement fund and 
developing an employment program for people with 
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severe mental illness (14-16). The concept-mapping
approach is consistent with the participatory methods rec-
ommended in the CDC’s Framework for Program
Evaluation in Public Health (17). Methodological work has
been performed to establish the reliability and validity of
the concept-mapping methods (12,14).
LPCCs project
Procedure. A project advisory group with members
representing state health departments, federal agencies
(such as the CDC), organizations that address LPCCs,
advocacy groups, and service providers nominated poten-
tial participants in the concept-mapping process from
groups interested in LPCCs, groups needing LPCCs serv-
ices, and individuals with LPCCs expertise. The nomina-
tion process was part of an effort to elicit a wide range of
informed opinions about the role of state health agencies
in addressing LPCCs.
We collected data from September 9 through December
18, 2002. The concept mapping took place in two sessions.
During the first session, we asked 145 individuals to
respond to the following focus statement: “If relatively
uncommon chronic conditions (such as epilepsy, multiple
sclerosis, and Parkinson’s disease) are to be addressed
effectively, a specific action, program, or service that state
public health agencies should do or facilitate is . . . .” We
asked respondents to provide up to 10 brief statements or
ideas to the project contractors by e-mail, fax, or regular
mail or through the project Web site. We did not collect
identifying information from any participant. We sent 
e-mail reminders twice to improve the response rate. 
From the 222 ideas generated in the first session, a 
committee of core project staff members identified 
100 applicable, nonrepetitive statements to be used 
in the second session. Factors such as relevance, 
redundancy, clarity, and appropriateness were used 
to produce the final set of 100 statements. (The complete
list of statements is available in the final report: 
www.conceptsystems.com/library/whitepapers.cfm.)
The second session included a sorting task and a rating
task. For the sorting task (18), we asked a subset of 53 par-
ticipants (with 20 of 53 [38%] actually participating) that
were selected for their familiarity with LPCCs to sort the
100 statements into groups, or clusters, based on similari-
ty of ideas. During a 7-week period, participants either
sorted the statements into clusters using the project’s Web
site or manually sorted statements that had been printed
on cards. The participants were told the following:
1. Statements cannot be sorted into a single group.
2. Each statement can be placed in only one group.
3. The final number of groups cannot equal the total
number of statements.
We informed participants that individuals in similar
concept-mapping projects (also with approximately 100
statements) generally created 6 to 15 clusters.
For the rating task in the second session, we asked the
original 145 participants to rate the importance and 
feasibility of each of the 100 statements relative to the
other statements. About 50 participants (35% of the 145
invited) assessed importance and feasibility using a 
5-point Likert-type response scale ranging from 5 (very
important or very feasible) to 1 (not important or not fea-
sible). For each cluster of statements (identified in the first
part of the second session), we developed ratings reflecting
the sum of scores for each statement in that cluster divid-
ed by the total number of statements in the cluster. For
the rating task, we collected information on participants’
organizational affiliations to compare perceptions among
groups. Participants represented 64 different organiza-
tions, with the majority representing state health depart-
ments (57.8%). Voluntary health agencies (17.2%) and 
federal health agencies (12.5%) were also represented.
Data analysis. An expert in concept mapping used The
Concept System software, version 1.75 (Concept Systems
Inc, Ithaca, NY) (19) to compile and analyze the sorting
and rating data. The software was used to integrate the
sorting information and develop a series of maps and
reports by applying multidimensional scaling and 
hierarchical cluster analysis. The analysis involved the 
following tasks:
1. Constructing a similarity matrix that represented the
relative similarity of participants’ sorting statements
to one another
2. Analyzing the total similarity matrix using nonmetric
multidimensional scaling analysis with a 
two-dimensional solution; generating x and y coordi-
nate locations in two-dimensional space for each 
statement based on its mathematical similarity to
other statements
3. Using a hierarchical cluster analysis to combine the
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statements into clusters based on the relative x and
y coordinates generated by the multidimensional
scaling
4. Configuring the multidimensional scaling of the state-
ment points in two dimensions in a point map to serve
as a foundation for results development
5. Overlapping the results of the hierarchical cluster
analysis on the multidimensional scaling results to
create a point cluster map displaying these points
graphically within each cluster group, with polygonal
boundaries surrounding the points in each 
cluster group
6. Applying the results of the rating process to the data
to produce cluster ratings
7. Conducting a go-zone analysis consisting of a bivariate
plot of the average importance and feasibility of each
statement cluster
In February 2003, we invited 26 individuals represent-
ing members from various organizations and with diverse
perspectives for an in-person meeting to review the analy-
sis results and use the results to formulate recommenda-
tions for state health departments. Of the 26 invited indi-
viduals, 21 attended the meeting. Participants reviewed
the cluster analyses, paying particular attention to state-
ments that were rated as highly important and highly 
feasible. The recommendations they produced for state-
based public health programs included specific actions
that could be integrated into current state-level activities.
Healthy aging project
From August 5 to November 25, 2002, we collected data
for the healthy aging project using a separate concept-
mapping process. We selected representatives from state
health departments and stakeholder groups, including
state units on aging and various aging-related groups
(researchers, policy-making bodies, and community-based
organizations). We used the same concept-mapping proce-
dure for the healthy aging project as we used for the
LPCCs project. Concept mapping took place in two ses-
sions. During the first session, we asked approximately
248 individuals to respond to the following focus state-
ment: “If new resources were made available to state pub-
lic health programs to improve the health of older adults,
a specific thing that a program should be able to do or pro-
vide is . . . .” From the 489 ideas generated in this session,
a committee of core project staff members identified 98
applicable, nonrepetitive statements. Factors such as rele-
vance, redundancy, clarity, and appropriateness were
used to produce the final set of 100 statements. (The
results of the rating tasks for this project are not relevant
to this article, but they are available in the final report:
www.conceptsystems.com/library/whitepapers.cfm.)
During the sorting task, 28 participants (70% of the 40
invited) sorted the statements into clusters. The partici-
pants were provided with the same directives as those pro-
vided in the LPCCs sorting task. Approximately 107 
participants (43% of the 248 invited) then rated the impor-
tance and impact of the resulting statements using a 
5-point Likert-type response scale. Participants were
given approximately 8 weeks to complete the rating task.
Essential elements of state-based chronic disease 
programs
We used the CDC report Promising Practices in Chronic
Disease Prevention and Control: A Public Health
Framework for Action (10) to identify seven essential 
elements of state-based chronic disease programs — 
elements needed by state health departments to establish
comprehensive statewide chronic disease prevention 
programs. The seven essential elements are as follows: 1)
leadership, 2) epidemiology and surveillance, 3) partner-
ships, 4) comprehensive state plans, 5) interventions, 6)




Map results. The underlying structure for all maps
generated by concept mapping was a point-cluster map
that resulted from the arrangements of statements by
multidimensional scaling. The participants identified nine
clusters that best fit the 100 LPCCs statements (Figure 1)
and described ways the results could be used by state
health departments. (The list of 100 statements 
is available from www.conceptsystems.com/library/
whitepapers.cfm.) A core group of respondents reviewed,
refined, and selected the following labels for each cluster:
1) assessment and evaluation; 2) community education; 3)
data and research; 4) disease management and coordina-
tion of care; 5) health care policy and cost; 6) information,
referral, and support; 7) partnerships and coalitions; 8)
planning and capacity building; and 9) professional educa-
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tion. Note that eight of the clusters surround the disease
management and coordination cluster (Figure 1). Its cen-
tral location indicates that this cluster is linked to all of the
other clusters.
Ratings. Feasibility ratings for clusters (with 5 being
the most feasible and 1 being the least feasible) ranged
from 3.32 for partnerships and coalitions (the most 
feasible) to 2.68 for health care policy and cost (the least
feasible). The three clusters rated as having the greatest
feasibility were the partnerships and coalitions cluster,
the assessment and evaluation cluster, and the profes-
sional education cluster. Importance ratings for clusters
(with 5 being the most important and 1 being the least
important) ranged from 3.77 for health care policy and cost
(the most important) to 3.20 for community education (the
least important). The three clusters rated as most impor-
tant were the health care policy and cost cluster, the dis-
ease management and coordination of care cluster, and the
planning and capacity-building cluster (Table 1).
Recommendations. Participants at the February 2003
meeting used the feasibility and importance cluster 
ratings, in addition to bivariate plots of the average 
importance and feasibility of each statement in a cluster,
to create the following five recommendations for state
health departments:
1. Frame the problem to be addressed, and document the
burden associated with LPCCs.
2. Establish strong working relationships with other gov-
ernment agencies and nongovernmental lay and pro-
fessional groups.
3. Use data and work with partners to develop compre-
hensive state plans to guide program efforts.
4. Identify priorities for change (e.g., populations, organ-
izations, environments), choose the best channels
through which to reach the identified targets, and
select appropriate strategies for change.
5. Use systematic approaches to determine whether pro-
grams to address LPCCs are being implemented suc-
cessfully and objectives are being met.
Healthy aging clusters compared with LPCCs clusters
In the healthy aging project, participants grouped the 98
statements into eight clusters (Figure 2): 1) capacity build-
ing and infrastructure, 2) data for action, 3) planning and
policy development, 4) professional development, 5) pro-
gram development and evaluation, 6) public information
and education, 7) specific program opportunities, and 8)
strategic partnerships. Because the final clusters for
LPCCs and healthy aging were similar (Table 2), we only
compared the LPCCs clusters (not the healthy aging clus-
ters) with the essential elements of state-based chronic
disease programs (10).
Comparison of LPCCs clusters and essential elements of
state-based chronic disease programs
We superimposed the cluster map for LPCCs onto the
essential elements of state-based chronic disease pro-
grams identified in the CDC’s Promising Practices in
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Figure 1. Point-cluster map showing multidimensional scaling arrangement
of less prevalent chronic conditions (LPCCs) statements into nine clusters.
Each number represents one statement from the first session.
Figure 2. Cluster map showing multidimensional scaling arrangement of
healthy aging statements into eight clusters.
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Chronic Disease Prevention and Control (10) (Figure 3).
The four clusters at the top of the map in Figure 3 align
with four essential elements of chronic disease programs:
planning and capacity building aligns with comprehensive
state plans; assessment and evaluation aligns with assess-
ment and evaluation; data and research aligns with 
epidemiology and surveillance; and partnerships and
coalitions aligns with partnerships. In addition, the lower
four project clusters (health care policy and cost; informa-
tion, referral, and support; community education; and pro-
fessional education) fall within the intervention program
element. The central cluster, disease management and
coordination of care, aligns most closely with the essential
service of program management and administration. The
central location of this cluster suggests that it may func-
tion as a strategic link to the other clusters. Indeed, the
final priority recommendations for state health depart-
ments are similar to several of the individual statements
or ideas in the disease management and coordination of
care cluster, such as the recommendations to create 
comprehensive chronic disease programs and identify and
promote best practices. The one essential element of state-
based chronic disease programs missing from the LPCCs
clusters is leadership.
Discussion
Recommendations for state health departments inter-
ested in LPCCs tended to focus on feasibility rather than
importance. Of the nine clusters that emerged, the three
clusters considered the most feasible were 1) partnerships
and coalitions, 2) assessment and evaluation, and 3) pro-
fessional education. Half of the recommendations focused
on partnership issues, the cluster rated the most feasible.
This included the recommendation to establish strong
working relationships with other groups and the recom-
mendation to work with partners to develop comprehen-
sive state plans to guide program efforts.
The findings have been disseminated to all project par-
ticipants, the directors of all state chronic disease pro-
grams, and participants in Living Well With Epilepsy II: A
Conference on Current Issues and Future Strategies, the
second national conference on public health and epilepsy,
which was held in July 2003. Anecdotal feedback suggests
that the project results were useful in establishing a
framework for state-level discussions about developing
programs to address LPCCs.
As expected, the clusters for LPCCs were similar to
those identified in the healthy aging project. Overall, these
two projects and their resultant conceptualization of the
roles for public health agencies in addressing LPCCs
underscored the fact that the participant groups, which
included many who had previously had little or no contact
with state health departments, viewed the roles of state
health departments similarly despite differences in the
issues’ prevalence.
With the notable exception of leadership, LPCCs 
clusters reflected the roles of state health departments
identified in the essential elements of state-based chronic
disease programs (10). Project discussions about leadership
and the absence of a leadership cluster seem to indicate
that public health agencies are reluctant to take the lead in
initiating new programs such as those addressing LPCCs.
State health departments have had little or no involvement
in addressing LPCCs. They have other competing priorities
such as cardiovascular health, a more prevalent condition.
In addition, because this project occurred about 1 year after
the events of September 11, 2001, state-based bioterrorism
preparedness activities were also demanding attention.
LPCCs were rated as only moderately important. As a
result, partners of state health agencies need to ensure that
any recommendations on LPCCs can be easily incorporat-
ed into ongoing activities to be mutually beneficial.
6 Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2005/jul/04_0129.htm
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. Use of trade names is for identification only
and does not imply endorsement by any of the groups named above.
Figure 3. Final concept map for less prevalent chronic conditions (LPCCs)
showing clusters and their relationships to clusters from the Centers for
Disease Control and Prevention (CDC) report Promising Practices in Chronic
Disease Prevention and Control (10).
Several factors should be considered when reviewing
these findings. The study results should not be interpreted
as representing the views of all who work on behalf of peo-
ple with LPCCs. Participants were primarily individuals
directly involved in state-level funding and policy imple-
mentation for LPCCs. Although we attempted to include
participants who were directly affiliated with disease-spe-
cific organizations, given the focus on state health depart-
ments, almost 90% of the participants were members of
organizations with a more general health care focus.
We used a single focus question to determine the role of
states in addressing LPCCs. The question did not specify
a particular medical condition, form of response, or respon-
sibility. Additional work focusing on a single medical con-
dition, such as epilepsy or multiple sclerosis, could gener-
ate data that are more specific for that condition. Lack of
specificity in this project resulted in general recommenda-
tions, such as identifying priorities and channels for
change, that require further refinement and elaboration
by public health programs that have an interest in LPCCs.
For example, state health departments’ readiness to
address one or more of the identified recommendations
needs to be determined.
The dynamics of participating in a study asynchronous-
ly using the Internet is qualitatively different from com-
pleting a typical (i.e., paper or e-mail) survey, so it is pos-
sible that this affected participation rates and the content
of submitted ideas. However, participants reported that
the Internet-based system was easy to use, particularly for
the initial session. People who were uncomfortable with
the computer interface had the option of submitting sug-
gestions by mail or fax.
We found that concept mapping was an effective
approach for engaging state health department represen-
tatives and a diverse group of stakeholders nationwide.
The project’s Internet-based design allowed stakeholders
in numerous geographical locations to participate online
rather than in person. The collaborative concept-mapping
process resulted in collective input into the ideas, clusters,
and recommendations that resulted from the project. The
concept-mapping technique resulted in a set of recom-
mendations for state health departments to consider
when addressing LPCCs. Finally, the importance ratings
can be used to monitor progress and can be revisited in
the future.
The identified roles of state health departments in
addressing LPCCs mirror the essential elements of public
health programs for chronic disease prevention and con-
trol. These findings reinforce how important it is for state
health departments that are considering developing
LPCCs programs to use strategies already in place by pub-
lic health agencies with chronic disease prevention and
control programs.
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Tables
Table 1. Feasibility and Importance Ratings for Less Prevalent Chronic Conditions (LPCCs) Clusters
Partnerships and coalitions 3.32 1 3.54 5
Assessment and evaluation 3.21 2 3.55 4
Professional education 3.10 3 3.34 7
Planning and capacity building 3.02 4 3.59 3
Disease management and coordination of care 2.97 5 3.61 2
Community education 2.86 6 3.20 9
Data and research 2.80 7 3.49 6
Information, referral, and support 2.78 8 3.27 8
Health care policy and cost 2.68 9 3.77 1
aScale of 1-5; higher scores reflect greater feasibility.
bScale of 1-5; higher scores reflect greater importance.
Table 2. Comparison of Clusters for Healthy Aging and Less Prevalent Chronic Conditions (LPCCs)
Strategic partnerships Partnerships and coalitions
Program development and evaluation Assessment and evaluation
Data for action Data and research
Planning and policy development Planning and capacity building
Health care policy and cost
Capacity building and infrastructure Planning and capacity building
Specific program opportunities Disease management and coordination of care
Professional development Professional education
Public information and education Information, referral, and support
Community education
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Feasibility Importance
Cluster Name Ratinga Rank Ratingb Rank
Healthy Aging Clusters LPCCs Clusters
